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WHAT IS CLAIMED:

1. A DNA construct comprisi
a fusion gene comprising
a trait DNA molecule which has a length
that is insufficient to impart a desirled trait to plants
transformed with said trait DNA molechile and
-a silencer DNA molecule operatively
coupled to said trait DNA molecule,/wherein said trait
DNA molecule and said silencer DN molecule collectively
impart the trait to plants transfbrmed with said DNA

construct.

2. A DNA construc
wherein said DNA construct c

according to claim 1,
prises a plurality of trait
DNA molecules each haviﬁg a /length that is insufficient
to impart that trait /to 51 nts transformed with that

trait DNA molecule.

3. A DNA cons
wherein the trait DNA i4 a viral cDNA molecule and the

¢t according to claim 2,
trait is viral diseasé res1stance.

4. A DNA construct according to claim 3,
wherein said viral/ ¢cDNA molecules are selected from the
group consisting /of a DNA molecule encoding a coat
protein, a DNA molecule encoding replicase, a DNA .
molecule not encoding a protein, a DNA molecule encoding
a viral gene,ﬁroduct, and combinations thereof.

5. A DNA construct according to claim 3,
wherein said viral cDNA molecule is from a plant virus
selected from the group consisting of tomato spotted wilt
virus, 1mpat1ens necrotic spot virus, groundnut ringspot
virus, potato virus Y, potato virus X, tobacco mosaic
virusv/turnip mosaic virus, tobacco etch virus, papaya
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ringspot virus, tomato mottle virus, tomato vyellow le

curl virus, and combinations thereof.

6. A DNA construct according to clai
wherein the trait DNA is a plant DNA molecule a the
trait is a plant genetic trait.

7. A DNA construct according claim 6,

wherein the plant DNA molecule effects
characteristics selected from the gro consisting of
color, enzyme production, and combindfions thereof.
8. A DNA construct cbrding to claim 2

further comprising:

/q

a promot ience operatively coupled to

said fusion gene and

a termi }5n&sequence operatively coupled
to said fusion gene t transcription.
9. A DNA construct according to claim 2,

wherein said silehceér DNA molecule is selected from the
group‘consisting of a viral cDNA molecule, a jellyfish
green fluoresdence protein encoding DNA molecule, a plant
DNA molecule, a viral gene silencer, and combinations
thereof. ’

‘10. .A DNA construct according to claim 1,
wherein the trait DNA is a viral cDNA molecule and the
trait is viral disease resistance.

1l. A DNA construct according to claim 10,
wherein said viral cDNA molecule is selected from the
group consisting of a DNA molecule encoding a coat
protein, a DNA molecule encoding a replicase, a DNA
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molecule not encoding a protein, a DNA molecule encodifig

a viral gene product, and combinations thereof.

10,
virus
potted wilt

12. A DNA construct according to claj
5 wherein said viral cDNA molecule is from a pla
selected from the group consisting of tomato
virus, impatiens necrotic spot virus, groundnut ringspot
virus, potato virus Y, potato virus X, topacco mosaic
virus, turnip mosaic virus, tobacco etcl virus, papaya
10 ringspot wvirus, a DNA molecule not eh oding a protein,
tomato mottle virus, tomato yellow }eaf curl virus, and

combinations thereof.

according to claim 1,

13. A DNA construc
i ant DNA molecule and the

15 wherein the trait DNA
trait is a plant genefiq txait.

struct according to claim 13,
olecule effects plant
Yom the group consisting of

ction, and combinations thereof.

14. A DN.
wherein the plant D
20 characteristics sel

color, enzyme pro

15. /A DNA construct according to claim 1

further comp¥ising:
25 a promoter sequence operatively coupled to

said fusiOn gene and
a termination sequence operatively coupled

to sajd fusion gene to end transcription.

30 16. A DNA construct according to claim 1,
wherein said silencer DNA molecule is selected from the
roup consisting of a viral cDNA molecule, a jellyfish
green fluorescence protein encoding DNA molecule, a plant

DNA molecule, and combinations thereof.

35
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17. A DNA construct according to claim 1,
wherein said trait DNA molecule and said silencer D
molecule encode RNA molecules which are translatabYe.

18. A DNA construct according to claj
wherein said trait DNA molecule and said sile
molecule encode RNA molecules which are nont anslatable.

19. A DNA construct according £o claim 2,
wherein one of the trait DNA molecules is long enough to

impart the trait.

20. A DNA construct accgrding to claim 1,
wherein said construct effe t-transcriptional gene
silencing within plants.

21. A DNA congtruft acgording to claim 1,
wherein the trait DNA and

interact with one anoth

er DNA molecules do not

22. A DNA g¢onstruct according to claim 1,
wherein the silencer/DNA molecule is positioned 3’ to the

trait DNA molecule.

23. XA DNA expression vector comprising the DNA

o ;o
construct of claim 1.

24. A DNA expréssion vector according to
claim 23, mherein said DNA construct comprises a
plurality of trait DNA molecules each having a length
that is/insufficient to impart the trait to plants
transfOrmed with that trait DNA molecule.




P . g
AR el il | T B e

arll

B g g

e L

gy g

10

15

20

25

30

35

- 58 - /

25. A DNA expression vector according t
claim 24, wherein the trait DNA is viral cDNA and/ the

trait is viral disease resistance.

26. A DNA expression vector according to
claim 24, wherein the trait DNA is a plant DNA molecule

and the trait is a plant genetic trait.

27. A host cell transformed/with the DNA

construct of claim 1.

28. A host cell accordyng to claim 26, wherein
said DNA construct comprises a urality of trait DNA
molecules each having a length/that is insufficient to
impart the trait to pl s tyansformed that trait DNA

molecule.

29. A hos cording to claim 28, wherein

said DNA construct i ithin an expression wvector.

30. A host cell according to claim 28, wherein

said host cell is/bacterial.

31. /A host cell according to claim 28, wherein

said host ceXl-is—a-plant- cell.

32. A transgenic plant transformed with the

DNA construct according to claim 1.

33. A transgenic plant according to claim 32,
‘ein said DNA construct comprises a plurality of trait
DNN/molecules each having a length that is insufficient
teo impart the trait to plants transformed that trait DNA

olecule.
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34. A transgenic plant according to claim/33,

wherein the trait DNA molecule is a plant viral cD

molecule and the trait is viral disease resistancé

35. A transgenic plant according to/claim 34
d from the
a coat

se, a DNA
6lecule encoding

14

wherein said viral c<¢DNA molecules are select
group consisting of a DNA molecule encoding
protein, a DNA molecule encoding a replic
molecule not encoding a protein, a DNA

a viral gene product, and combinations/thereof.

36. A transgenic plant agdcording to claim 34,
wherein said plant viral cDNA molgcule is from a virus
virus, impatiens necrotig-spot/virus, groundnut ringspot
virus, potato virus Y, :
virus, turnip mosaic tobacco etch virus, papaya
ringspot virus, a DNZ le not encoding a protein,
tomato mottle virus, llow leaf curl virus, and

combinations thereof.

37. A tyansgenic plant according to claim 33,
wherein the trait/DNA is a plant DNA molecule and the
trait is a plant/ genetic trait.

38.
wherein the/plant DNA molecule effects plant

A transgenic plant according to claim 37,

characteristics selected from the group consisting of

color, e yme production, and combinations thereof.

39. A transgenic plant according to claim 33
furthér comprising: '

a promoter sequence operatively coupled to
said fusion gene and
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group consisting of a viral cDNA molecule, a jel

a termination sequence operatively couplgd

to said fusion gene to end transcription.

40. A transgenic plant according to clajm 33,
wherein said silencer DNA molecule is selected fybm the
lyfish
green fluorescence protein encoding DNA molecyle, a plant

DNA molecule, and combinations thereof.

41. A transgenic plant according to claim 33,
wherein said trait DNA molecule and sajfl silencer DNA

molecule encode RNA molecules which e translatable.

42. A transgenic plant jaccording to claim 33,
wherein said trait DNA moleg
molecule encode RNA molec

43. A transgeg lant according to claim 33,

wherein the plant is sel ¥om the group consisting

of alfalfa, rice, whea harley, rye, cotton, sunflower,

peanut, corn, potato, t potato, bean, pea, chicory,

.lettuce, endive, cabbage, brussel sprout, beet, parsnip,
, broccoli, radish, spinach, onion,

turnip, cauliflowey

garlic, eggplant,/ pepper, celery, carrot, sqguash,
pumpkin, 2zucchipi; cucumber, apple, pear, melon, citrus,
strawberry, grape, raspberry, pineapple, soybean,
tobacco, tomato, sorghum, papaya, sugarcane, Arabidqpsis
thaliana, Saintpaulia, petunia, pelargonium, poinsettia,

chrysanthémum, carnation, and zinnia.

44. A transgenic plant according to claim 32,
wherein the silencer DNA molecule is heterologous to the

plant.
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45. A transgenic plant according to claim 32)
wherein the trait DNA molecule is heterologous to the
/

plant.

46. A method of imparting a trait to plants
comprising:
transforming a plant with a DNA construct

according to claim 1.

47. A method according to clainm/ 46, wherein

said DNA construct comprises a plurality/of trait DNA
nsufficient to

with that trait

molecules each having a length that is
impart the trait to plants transformed

DNA molecule.

to claim 47, wherein

the trait DNA molecule is/a i t viral c¢cDNA molecule and

product, and combirations thereof.

s Y, potato virus X, tobacco mosaic virus,
saic virus, tobacco etch virus, papaya ringspot
DNA molecule not encoding a protein, tomato
virus, tomato yellow leaf curl virus, and

potato vi
turnip mg

combinhations thereof.
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51. A method according to claim 47, wherein
the DNA molecule is a plant DNA molecule and the trait/is
a plant genetic trait.

52. A method according to claim 51, wherein
the plant DNA molecule is for a plant selected om the
group consisting of alfalfa, rice, wheat, barlgy, rye,
cotton, sunflower, peanut, corn, potato, sweet potato,
bean, pea, chicory, lettuce, endive, cabbagg, brussel
broccoli,

’

repper, celery,

sprout, beet, parsnip, turnip, cauliflowe
radish, spinach, onion, garlic, eggplant
carrot, squash, pumpkin, zucchini, cucyfmber, apple, pear,
melon, citrus, strawberry, grape, raspberry, pineapple,
soybean, tobacco, tomato, sorghum, papaya, sugarcane,
Arabidopsis thaliana, Saintpaulia,/petunia, pelargonium,

poinsettia, chrysanthemum, carnafion, and zinnia.

53. A method
said silencer DNA molec

ding to claim 47, wherein

consisting of a viral
fluorescence protein 6ding DNA molecule, a plant DNA

molecule, and combina

54 . od according to claim 47, wherein

A method according to claim 47, wherein

nt is selected from the group consisting of
rice, wheat, barley, rye, cotton, sunflower,

corn, potato, sweet potato, bean,_pea, chicory,
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turnip, cauliflower, broccoli, turnip, radish, spi
onion, garlic, eggplant, pepper, celery, carrot, gquash,
pumpkin, 2zucchini, cucumber, apple, pear, melon,
strawberry, grape, raspberry, pineapple, soybean,
tobacco, tomato, sorghum, papaya, sugarcane,
thaliana, Saintpaulia, petunia, pelargonium/ poinsettia,
chrysanthemum, carnation, and zinnia.

comprising:

plants.

insufficient to impar
with that trait DNA/molecule.

Q ‘ -
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/

lettuce, endive, cabbage, brussel sprout, beet, parspip,

Ach,

citrus,
Arabidopsis
aim 47 further

57. A method according to c

propagating progeny of the transgenic

58. A transgenic plgfAt seed transformed with

the DNA construct accordi claim 1.

t seed according to claim

58, wherein said DNA [cong ct comprises a plurality of

having a length that is
that trait to plants transformed

60. transgenic plant seed according to claim
59, wherein - thé trait DNA molecule is a viral cDNA

molecule and /the trait is viral disease resistance.

61. A transgenic plant seed according to
claim 6  wherein said viral cDNA molecule is selected
from tHe group consisting of a DNA molecule encoding a
coat protein, a DNA encoding a replicase, a DNA molecule
which does not encode a protein, a DNA encoding a viral

gepe product, and combinations thereof.
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62. A transgenic plant seed according Ué
claim 60, wherein said viral cDNA molecule is frof a
virus selected from the group consisting of tomgto
spotted wilt virus, impatiens necrotic spot virus,
groundnut ringspot virus, potato virus Y, pofato virus X,
tobacco mosaic virus, turnip mosaic virus, /tobacco etch
virus, papaya ringspot virus, tomato mottZe virus, tomato
yellow leaf curl virus, and combinations’ thereof.

63. A transgenic plant seed according to claim
59, wherein the trait DNA molecule ¥s a plant DNA

molecule and the trait is a plant genetic trait.

64. A transgenic plant seed according to claim

63, wherein the plant DNA cule effects plant
characteristics selected # i the group consisting of
color, enzyme productionj ghd combinations thereof.

65. A transgsg plant seed according to claim
59 further comprising:

a promoter Sequence operatively coupled to said
fusion gene and _ .

a terminAtion sequence operatively coupled to
said fusion gene /to end transcription.

66./ A transgenic plant seed according to claim
59, wherein gaid silencer DNA molecule is selected from
the group gonsisting of a viral cDNA molecule, a
jellyfis green fluorescence protein encoding DNA
molecule’, and combinations thereof.

67. A transgenic plant seed accordlng to claim
60, whereln said viral cDNA molecule and said silencer
DNA molecule encode RNA molecules which are translatable.
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68. A transgenic plant seed according to
claim 60, wherein said viral cDNA molecule and sai
silencer DNA molecule encode RNA molecules which
nontranslatable.

69. A transgenic plant seed accordipg to

t selected
heat,
barley, rye, cotton, sunflower, peanut, coyn, potato,

claim 59, wherein the plant seed is for a pl
from the group consisting of alfalfa, rice,
sweet potato, bean, pea, chicory, lettuce/ endive,
cabbage, brussel sprout, beet, parsnip, furnip,
cauliflower, broccoli, radish, spinach/ onion, garlic,
eggplant, pepper, celery, carrot, squdsh, pumpkin,
zucchini, cucumber, apple, pear, citrus,

strawberry, grape, raspberry, pinedpple, soybean,
tobacco, tomato, sorghum, sugarcane, Arabidopsis
thaliana, Saintpaulia, p i pelargonium, poinsettia,

chrysanthemum, carnatio

70. A metho imparting a trait to plants

comprising:

to claim 58 and
propagating a plant from the planted
transgenic plant se¢fed. '

, 71. method according to claim 70, wherein
said DNA constfuct comprises a plurality of trait DNA
molecules ea having a length that is insufficient to
impart that/trait to plants transformed with that trait

DNA molec

72. A method according to claim 71, wherein
the trait DNA molecule isgs a viral cDNA molecule and the
trait/ is a viral disease resistance.




i

e

#

g

g gy o
o i O (1 T

e

A

I AP g AR 5
SR N e [

s

10

15

20

25

30

35

- 66 -

73. A method according to c¢laim 72, whereijn
said viral cDNA molecule is selected from the group
consisting of a DNA molecule encoding a coat protein, a
which
does not encode a protein, a DNA molecule encodjng a

DNA molecule encoding a replicase, a DNA molecul
viral gene product, and combinations thereof.
74. A method according to claim 72, wherein
said viral cDNA molecule is from a virus sélected from
the group consisting of tomato spotted wilt virus,
impatiens necrotic spot virus, groundnu¥ ringspot virus,
potato virus Y, potato virus X, tobac mosaic virus,
turnip mosaic virus, tobacco etch viyus, papaya ringspot
virus, tomato mottle virus, tomato Fellow leaf curl

virus, and combinations thereof.

75. A method
the DNA molecule is a p

¥ng to claim 71, wherein
nt DNA molecule and the trait is
a plant genetic trait.

76. A metho
the plant DNA molecule
selected from the gro

cording to claim 75, wherein
fects plant characteristics
'coﬁsisting of color, enzyme
production, and combinations thereof.

77. A
said silencer DNA molecule is selected from the group

ethod according to claim 71, wherein
consisting of viral cDNA'molecule, a jellyfish green
fluofescenceéprotein encoding DNA molecule, a plant DNA

molecule, a combinations thereof.

78. A method according to claim 71, wherein
said traft DNA molecule and said silencer DNA molecule

encode A molecules which are translatable.
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79. A method according to claim 71, wherein
said trait DNA molecule and said silencer DNA mole

encode RNA molecules which are nontranslatable.

80. A method according to claim 71, wherein
the plant seed is for a plant selected from t group
consisting of alfalfa, rice, wheat, bariey,
chicory, lettuce, endive, cabbage, brusse sprout, beet,
parsnip, turnip, cauliflower, broccoli, yadish, spinach,
onion, garlic, eggplant, pepper, celery
pumpkin, zucchini, cucumber, apple, pear, melon, citrus,

carrot, squash,

strawberry, grape, raspberry, pineap; soybean,

tobacco, tomato, sorghum, papaya, garcane, Arabidopsis
p

thaliana, Saintpaulia, petunia, {largonium, poinsettia,

chrysanthemum, carnation,

81. A method /accordi claim 71 further
comprising:
propagatling/progeny of the transgenic
plants.
82. A DNA constfuct comprising:
a fusjon gene comprising:
a pldrality of trait DNA molecules at
least some of whi having a length that is insufficient

to impart that trait to plants transformed with that
trait DNA molecple but said plurality of trait DNA
molecules collectively impart their traits to plants

transformed with said DNA construct and to effect

silencing of the fusion gene.
83. A DNA construct according to claim 82,
wherein/the trait DNA is a viral cDNA molecule and the

trait As wviral disease resistance.
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84. _ A DNA construct according to claim 82,

wherein the trait DNA is a plant DNA molecule and the

trait is a plant genetic trait.
85. A DNA expression vector compfising the DNA
construct of claim 82.

86. A host cell transformgd with the DNA
construct of claim 82.

87. A transgenic plant/ transformed with the
DNA construct of claim 82.-

88. A transgenil ant according to claim 87,

molecule being selected ' the group consisting of a
cpat protein, a DNA molecule
encoding a replicase PNA molecule not encoding a
protein, a DNA molegdi encoding a viral gene product,
and combinations ereof.

89. transgenic plant according to claim 87,
wherein the tXait DNA molecules are plant DNA molecules
and the tri% 8 are plant genetic traits, said DNA
molecules €ffecting plant characteristics selected from
the group/ consisting of color, enzyme production,.and

combinat/ions thereof.

90. A method of imparting a trait to plants
compfrising:
transforming a plant with a DNA construct

according to claim 82.
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91. A transgenic plant seedfransformed with

the DNA construct of claim 82.

92, ] ifiparting a trait to plants
comprising:
ransgenic plant seed according
to claim 91 and _
propagating a plant from the planted

transgenig“plant seed.

]
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